Intense deposition of energy in short times on fusion reactor components during a plasma disruption may cause severe surface erosion due to ablation of these components.
. Introduction
During a plasma disruption an intense flow of energy is directed outward from the plasma core to the reactor vessel components.
As a result a sharp deposition of energy irl short times occurs on reactor components such as the first Wall and the divertor/limiter. This may cause severe surface erosion due to ablation of these components. The plasma particles then deposit part of their energy into the vapor and the rest of their energy is deposited into the condensed phase of the wall behind the vapor• As a result more vapor is produced and consequently more plasma energy is deposited into the vapor• Soon after, the plasma particles will completely stop in the vapor and no plasma particle kinetic energy will be able to penetrate through to the condensed wall material.
Instead the plasma kinetic energy will be converted into radiation,
in the ranEe of soft x-rays, which in turn will be transported and absorbed , ....
partly by the vapor itself and partly by the condensed wall material. The resulting radiation is assumed emitted isotropically which means that part of the produced x-ray e,_ergy is directed toward the original disruption spot and the rest is directed away to much larger wall areas with less severe effects.
Recent experimental data on disruption using both electron beam and ion beam simulations is analyzed and compared with model predictions. There are basic differences found between electron beam and ion beam simulations. Both can yield different erosion thicknesses for the same disruption energy and deposition time.
Vapor shielding may be effective in reducing the overall erosion rate for certain disruption parameters and conditions.
Plasma-vapor interaction
The plasma particles traveling through matter lose energy primarily due to the processes of ionization and excitation of the electron cloud surrounding the nucleus. At low plasma ions energy, elastic nuclear scattering can also result in an appreciable energy loss. For nonrelativistic plasma ions, the general Bethe equation is used to describe the bound electron stopping power and has the form [8] .
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where CLS S is a constant that depends on both the incident ion and the target material parameters.
The nuclear stopping due to elastic coulomb collisions between the ion and the target nuclei becomes significant at very low ion energies.
An expression for the nuclear stopping is given by [10] :
where :
I z2 electrons are produces which in turn will contribute to the slowing down
process. An expression used for both the plasma electron and ion component contribution to the overall stopping power is given in reference [8].
Radiation transport
The continuous deposition of the plasma particles energy in the ablated wall material will ionize and eventually create a hot region in the vapor which radiates away some or all of that deposited energy. Preliminary computer calculations using the dynamic plasma-vapor interaction model to simulate the above experiments are described below. For the 4 MJ/m 2, the electrons are completely stopped in the ablated material during the last quarter of the deposition and no particle kinetic energy is then deposited at the wall. Instead a higher radiation flux is deposited at the surface of the target. Figure 4 shows the effect of higher energy depositions on the electron kinetic energy and on the radiated heat flux at the condensed target material. The higher the energy density the more the ablated material. This will cause the electrons to be stopped sooner in the vapor and the mechanism of heating the wall will only be from the radiation heat flux that reaches the surface of the target. The analysis of plasma gun experiments to simulate a disruption is presented below. One experiment (USSR) used a hydrogen plasma beam accelerator with a particle energy of a few tens of an eV to deposit up to 12 MJ/m 2 deposited in 0.1 ms on tungsten target [12] . Figure 6 shows the ion energy and the radiated flux at the target surface as a function of time for both tungsten and graphite targets. Because the initial ion energy is very small compared to that of the electron beam simulations, the ions are stopped J much sooner after the deposition starts. 
